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Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the folbwing items and other infonnation: 



1. 



This is a FIRST submission of items concerning a filing under 35 US.C. 371. 
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2. n This is a SECOND or SUBSEQUENT submbsion of items concerning a filing under 35 US.C. 371. 

3. This express request to begin national examination procedures ^5 U.S.C. 371(f)) at any time rather than delay 

I I examination until the expiration of the applicable time limit set in 35 US.C. 3710>) and PCT Articles 22 and 39(1). 

4. I I A proper Demand for International Prefiminary Examination was made by the 19th month ftom the earliest claimed priority date. 

5. Q A c opy of the Intemational Application as filed (35 U.S.C. 371(c)(2)) 

a. IxJ is iransmitted herewith (required only if not transmitted by the Intemational Bureau). 

b. □ has been transmitted by the International Bureau. 

c. n is not required, as the application was filed in the United States Receiving Office (RO/US), 
A translation of the Intemational Application into English (35 US.C. 37l(cX2)). 

Amendments to the claims of the Intemational Application under PCT Article 19 (35 US.C. 37 l(cX3)) 

a. □ are transmitted herewith (required only if not transmitted by the Intemational Bureau), 

b. D have been transmitted by the Intemational Bureau, 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. Q Ixave not been made and will not be made. 

8. CH A translation of the amendments to the claims under PCT Article 19 (35 U.S.C- 371 (c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 37 Kc)(4)). Unsigned Copy 

10. □ A translation of the annexes to the Intemational Prelinainary Examination Report under PCT Article 36 
(35 U.S.C. 371(c)(5)). 

Items 11. to 16. below concern document(s) or information included: 
1. CD An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A FIRST preliminary amendment 
□ A SECOND or SUBSEQUENT preliminary amendment. 

A substitute specification. 

A change of power of attorney and/or address letter. 



□ 
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17. [xl The following fees are submitted: 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5) ) : 

Neither international preliminary examination fee (37 CFR 1.482) 
nor international search fee (37 CFR 1.44S(aX2)) paid to USPTO 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $840,00 

International preliminary examination fee f37 CFR I 482^ nnt naiH tn T kpth Kh* 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO . . . $690 00 
International preliminary examination fee paid to USPTO (37 CFR 1,482) 

but all claims did not satisfy provisions of PCT Article 33(I)-(4) $670 00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCTT Article 33( 1H4) $96 00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS pto use only 




^ 840 




Surcharge of $13C 
months from the 


LOO for furnishing the oath 
earliest claimed priority dai 


or declaration later than [ 1 20 \_J 30 
e (37 CFR 1.492(c)). 


* 130 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 




Total claims 


-20 - 




X $18.00 


s 




Independent cbims 


-3 - 




X $78,00 


$ 




MULTIPLE DEPENDENT CLAIM(S) (if applicabte) 


+ $260,00 


$ 




TOTAL OF ABOVE CALCIJI ATIONS = 


$ y 




Reduction of 1/2 for filing by small entity, if applicable. A Small Entity Statement 
must also by filed (Note 37 CFR 1.9. 1^7, 1.28). 


5 0 




SUBTOTAL = 


^ am 




Processing fee of $130.00 for furnishing the English translation later than LJ20 LJ 30 
months from the earhest claimed priority date (37 CFR 1.492(f)). + 


* 130 




TOTAL NATIONAL FEE = 


$ 1,100 




Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28. 3,31), $40.00 per property 


' s 0 




TOT AT . FEES ENCI.OSFT) = 


S 1/100 








Amount to be: 


S 




charged 


s 



[3 A check in the amount of $ 1 > 100 . 0 



a, 



cover the above fees is encfosed. 



. in the amount of $_ 



Please charge my Deposit Account No . 

A dupficaie copy of this sheet is enclosed. 

The Conmiissioner is hereby authorized to chaKc any additional fees which may be required, or credit any 
overpayment to Deposit Account No. — LlLL2. A duplicate copy of this sheet is enclosed. 



. to cover the above fees. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 

Andrew R. Basile 
YOUNG & BASILE, PC 
3001 West Big Beaver Road 
Suite 624 

Troy, Michigan 48084 
248-649-3333 
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Examiner/Art Group Unit: 



Udo Baumeister et al 
09/622,525 
August 18, 2000 
Unknown/Unknown 

ROTATION ANGLE MEASURING DEVICE 



Title: 



WITH MAGNETIC COMMUTATOR 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Entry of this Prehminary Amendment and further examination of the 
above-identified application is respectfully requested. 

In the specification: 

After the claims, start a new page: 
- ABSTRACT 



electrical machine. To provide a simple and compact measuring device of this kind^ 
the invention provides for the commutator of the machine to be magnetized and for 
the magnetic field which rotates with the commutator to be evaluated by means of a 
suitable sensor. Advantageous improvements relate to a suitable structure for the 
commutator.—. 

In the Claims: 

1 1 . (Amended) [Device] A device for measuring the angle of 

2 rotation for an electrical machine equipped with a commutator [(1)] , in which [the] 

3 segments [(2)] of the commutator [(1)] are formed of an electrically conductive 

4 material penetrable by a magnetic field[, especially of copper], characterized in that a 

5 basic body [(3)] of the commutator [(1)] bearing the segments [(2)] is permanently 



The invention relates to a rotation angle measuring device for an 
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6 magnetized^ at least sectionally, and that the stator of the machine is equipped with 

7 sensors [(8; 9)] responding to the rotary status of the commutator [(1)]. 

1 2. (Amended) [Device] The device for measuring the angle of 

2 rotation according to Claim 1, characterized in that the sensor [(8; 9)] has at least one 

3 Hall element, which is penetrable by the magnetic field of the commutator [(1)]. 

1 3 . (Amended) [Device] The device for measuring the angle of 

2 rotation according to [one of the preceding claims] claim L characterized in that the 

3 basic body [(3)] is made of an electrically conductive material permeable to a 

4 magnetic field. 

1 4, (Amended) [Device] The device for measuring the angle of 

2 rotation according to Claim 3, characterized in that the basic body [(3)] is made of 

3 plastic. 

1 5 . (Amended) [Device] The device for measuring the angle of 

2 rotation according to [one of the preceding claims] claim L characterized in that the 

3 basic body [(3)] has at least one recess [(5)], into which a prefabricated magnet[, 

4 especially an annular magnet (4) or a magnetic segment (6),] is fitted. 

1 6. (Amended) [Device] The device for measuring the angle of 

2 rotation according to [one of the preceding claims] claim L characterized in that the 

3 basic body [(3) essentially consists] is formed of a magnet made of electrically 

4 insulating and magnetizable material. 

1 7. (Amended) [Device] The device for measuring the angle of 

2 rotation according to Claim 5, characterized in that the magnet of the basic body [(3)] 

3 is molded. 
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8. (Amended) [Device] The device for measuring the angle of 
rotation according to Claim 5, characterized in that the magnet of the basic body (3) is 



3 



sintered. 



REMARKS 



After entry of this amendment, claims 1-8 are pending in the 



application. 



A hand-written, corrected copy of the specification is enclosed 



showing the changes which have been made to the specification as required by 
Section 608.01(Q) and 714.20(1) of the Manual of Patent Examining Procedure. The 
Substitute Specification filed herewith has been amended to utilize idiomatic English, 
correct minor typographical and grammatical errors and to conform the application to 
current United States Patent practice. The Substitute Specification includes no new 
subject matter; but does include the same changes handwritten in red in the attached, 
corrected, original specification. Entry of the Substitute Specification is respectfiiUy 
requested. 



RespectfiiUy submitted, 



YOUNG, BASILE, HANLON, MacF^JlLANE, WOOD 
& HELMHOLDT, P.C. 




William M. rfanlon, Jr, 
Attorney for Applicant(s) 
Registration No. 28422 
(248) 649-3333 



3001 West Big Beaver Rd., Suite 624 
Troy, Michigan 48084-3 107 



Dated: November 15, 2000 
WMH/dge 



SUBSTITUTE SPECIFICATION 

Our Reference: VAL-489-A PATENT 

ROTATION ANGLE MEASURING DEVICE 
WITH MAGNETIZED COMMUTATOR 

BACKGROUND 

The invention pertains to a device for measuring the angle of rotation or 
a value derived therefrom in an electrical machine equipped with a commutator. This 
machine can be a motor or a dynamo or generator. Essential for the invention is that a 
commutator is provided that equipped in a known manner with electrically conductive 
contacts, via which currents are conducted in temporal sequence that produce a more 
or less constantly alternating field. Conversely, in the case of a dynamo, the 
commutator can receive the generated current. The invention can also be used with 
annular sliding contacts. 

It is often desirable to determine the rotary status of the rotor or an 
angular value for the rotor of an electrical machine, derived therefrom without regard 
as to whether the machine is operated in generator or motor mode. To this end, it is 
known from DE-OS 41 03 561 that the shaft of a motor can be connected to magnets, 
with Hall elements provided in the stator associated with these magnets. In DE-OS 35 
39 390, magnets are mounted on the shaft of a tachogenerator, the rotary status of 
which is scanned by an inductive sensor, while a commutator is axially offset on the 

shaft (see Figure 1.) 

Since the space available in small motors is often very limited, the 
objective is to integrate the rotary angle measurement device into other components of 
the electrical machine whenever possible. 

SUMMARY 

Accordingly, the invention is based on a rotary angle measurement 
device. In realization of the objective, the invention proposes that the segmented basic 
body of the commutator be permanently magnetized, at least sectionally, and that the 
stator of the machine be equipped with a sensor responding to the rotary status of the 
commutator. 

Therefore, the invention consists principally in utilizing the fact that the 
basic body of a commutator is fiiUy capable of being magnetized without impairment 



of the primary function of the commutator, namely providing contact of its segments 
with the contact brushes. 

It follows according to the invention that it is readily possible, in 
addition to the task of current conductivity, to integrate into the commutator the 
additional formation of a rotating magnetic field. 

Inasmuch as a rotating magnetic field is already present in most electric 
machines, it is theoretically possible to make do without a magnetic field specially 
integrated into the commutator. However, the magnetic field specially integrated into 
the commutator is particularly capable of providing a field strength sufficient to 
activate a Hall element, whereby the Hall element could be located in the stator in the 
vicinity of the commutator. Of course, a better rotating field measurement can be 
achieved with several Hall elements. The invention is not limited to the following 
embodiments. With the measurement device according to the invention, the rotary 
speed, the rotary acceleration or any other value of the rotor derivable fi^om its rotary 
status can also be determined. 

The segments of the commutator themselves must not be electrically 
connected via the commutator. This can be realized by enclosing the individual 
segments in an insulating layer. However, an advantageous modification of the 
invention is recommended, according to which the basic body consists of an insulating 
material that is nevertheless so configured that it permits the magnetic flux to pass 
through the basic body. The basic body preferably consists of plastic. For the 
positioning of one or more magnets inside the basic body in the commutator in 
advantageous refinement, a series of measures are available. To this end, at least one 
prefabricated magnet be fitted into an appropriate recess in the commutator. 

However, the basic body can also be molded from a magnetizable, 
electrically nonconductive material and then permanently magnetized or subjected to a 
magnetization during the molding process. It is alternatively proposed that the basic 
body consist of a sintered magnet subjected to a magnetization during or afl;er the 
sintering process. 

The special advantage of the invention lies in the fact that the sensor, 
especially a Hall sensor, can lie in the same plane as the carbon brushes. This facilitates 



shortening the length of the motor. The sensors can also be spatially separated farther 
from the interference suppressors located on the rear end shield of the motor. In this 
manner, the sensors are rendered less subject to the influence of the suppressors. 
BRIEF DESCRIPTION OF THE DRAWINGS 
Several preferential embodiments of the present invention are described 
in greater detail below, with references to the appended drawings. The drawings 
depict: 

Figure 1 is a longitudinal cross section view of a commutator of an 
electrical machine with a device for measuring the angle of rotation according to the 
invention; 

Figure 2 is a cross section view of the commutator from Figure 1 in a 
first embodiment of the invention; 

Figure 3 is a cross section view of the commutator from Figure 1 in a 
second embodiment of the invention; and 

Figure 4 is a longitudinal cross section of a commutator of an electrical 
machine with a device for measuring the angle of rotation according to a third 
embodiment of the invention. 

DETAILED DESCRIPTION 

Shown in Figure 1 is a commutator of an electrical machine. The 
electrical machine can be a motor or a dynamo (generator). In the case of a motor, the 
commutator 1 is equipped with electrically conductive contacts in the form of 
segments 2, via which currents are directed in temporal sequence to one or more rotor 
coils that produce a more or less constantly alternating magnetic field. Conversely, in 
the case of a dynamo, the commutator 1 can serve to receive the generated current. 

The segments 2 of the commutator 1 consist of an electrically 
conductive material penetrable by a magnetic field, copper in the present embodiment. 
The commutator 1 has a basic body 3 bearing the segments 2. The basic body 3 
consists of an electrically insulating material that nevertheless permits magnetic flux to 
pass through the basic body 3 itself In the case of the embodiments shown in Figures 
1-3, the basic body 3 is made of plastic. 



The basic body 3 is sectionally magnetized. The sectional magnetization 
of the basic body 3 can be accomplished in various ways. In the case of the 
embodiments in Figures 1 and 2, an annular recess 5 is formed in the plastic basic body 
3 of the commutator 1, into which an annular magnet 4 is fitted. In the embodiment in 
Figure 3, segmented recesses 5 are formed in the plastic basic body 3, into which 
prefabricated magnetic segments 6 are fitted. Finally, in the embodiment shown in 
Figure 4, the entire basic body 3 consists of a magnet made of electrically insulating 
and magnetizable material. The magnet of the basic body 3 is, for example, molded or 
sintered. During or following the molding process or sintering process, the magnet is 
sectionally or completely magnetized. In the case of the embodiment depicted here, the 
magnetized sections 7 of the basic body 3 are identified. 

Located on the stator of the electrical machine are suitable sensors 8, 9, 
by means of which, in case of a rotary movement of the commutator 1, the rotary 
status of the commutator 1 or the rotor of the electrical machine is determined fi-om 
the rotating magnetic field of the magnetized sections 4, 6, 7 of the basic body 3. In 
the embodiments shown in Figures 1-4, the sensors 8, 9 are designed as Hall sensors. 
Scanning of the magnetic field is accomplished in the radial direction by sensor 8 and 
in the axial direction by sensor 9. It is feasible to equip the stator with several sensors 
8, 9 with the same or different scanning directions. The magnetized sections 4, 6, 7 of 
the basic body 3 must be magnetized in agreement with the scanning direction of the 
sensors 8, 9 used. 

In addition to the rotary status of the motor, it is also possible, with the 
device for measuring the angle of rotation according to the invention, to determine the 
rotary speed, the rotary acceleration or another value of the rotor derived from the 
rotary status. The advantage of the invention lies particularly in the fact that the 
sensors 8, 9 can lie in the same plane as the carbon brushes of the electrical machine. 
The constructive length of the electrical machine can be shortened thereby. Similarly, 
the sensors 8, 9 can be spatially separated farther fi-om the interference suppressors 
located on the rear end shield of the motor. In this manner, the sensors 8, 9 are 
rendered less subject to interference from the suppressors. 



What is Claimed Is: 

1. Device for measuring the angle of rotation for an electrical 
machine equipped with a commutator (1), in which the segments (2) of the 
commutator (1) are formed of an electrically conductive material penetrable by a 
magnetic field, especially of copper, characterized in that a basic body (3) of the 
commutator (1) bearing the segments (2) is permanently magnetized at least 
sectionally, and that the stator of the machine is equipped with sensors (8; 9) 
responding to the rotary status of the commutator (1), 

2. Device for measuring the angle of rotation according to Claim 1, 
characterized in that the sensor (8; 9) has at least one Hall element, which is penetrable 
by the magnetic field of the commutator (1). 

3. Device for measuring the angle of rotation according to one of 
the preceding claims, characterized in that the basic body (3) is made of an electrically 
conductive material permeable to a magnetic field. 

4. Device for measuring the angle of rotation according to Claim 3, 
characterized in that the basic body (3) is made of plastic. 

5. Device for measuring the angle of rotation according to one of the 
preceding claims, characterized in that the basic body (3) has at least one recess (5), 
into which a prefabricated magnet, especially an annular magnet (4) or a magnetic 
segment (6), is fitted. 

6. Device for measuring the angle of rotation according to one of 
the preceding claims, characterized in that the basic body (3) essentially consists of a 
magnet made of electrically insulating and magnetizable material. 

'7. Device for measuring the angle of rotation according to 

Claim 5, characterized in that the magnet of the basic body (3) is molded. 
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1 8. Device for measuring the angle of rotation according to Claim 5, 

2 characterized in that the magnet of the basic body (3) is sintered. 
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Declaration and Power of Attorney for Patent Application 
Erklarung fiir Patentanmeldungen mit Vollmacht 

German Language Declaration 



Als nachstchaid bcnannter Erfindcr crklarc ich hicrmit an Hides 
Sutt: 

dafl mcin Wohnsitz, mcinc Postanschrift und mcinc 
Staatsang^i5rigkeit den im nachstehenden nach meinem Namen 
aufgeftihrten Angaben entsprechcn, daB ich nach bestem Wissen 
derursprOngliche, erstcund alleinige Erfinder (falls nachstehend 
nur ein Name angcgeben ist) odcr cin ursprttnglicher, crster iind 
,^|yfitcrfindcr (falls nachstehend tnehrcrc Namen aufgefohrt sind) 
^^4es Gcgcnstandcs bin, fllr den dieser Antrag gesteilt wird und ftlr 
ll3cn ein Patent fiir die Eifmdtmg mit folgendem Titel beantragt 
Owird: 



Srehwinkeliuesseinrichtuncr 
|Mit Magnetisiertem Kommutator 



Idercn Beschreibung hier beigcfUgt ist, cs sei dcnn (in diesem 
I'Balle Zutrcffendes bitte anjcreuzen), dicse Erflndung . 

ifQI wurde angemeldet am 

f unter dcr US-Anmcldenummcr oder imtcr der 

Intcmationalcn Anmcldeniimmcr im Rahmcn dcs 

Vertrags Gbcr die Zusammenarbeit auf dem Gebiet 

des Patentwesens (PCT) 

und am 

abgeandert (falls 

zutrcfFend). 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entided 



Rotation Angle Measuring Device 
with Magnetized Commutator 



the ^)ccificaticMi of which is attached hereto unless the following 
box is checked: 

W was filed on 18 Febru ary 1999 

as United States Application Number or PCT 
International Application Number PCT/EP99 

01090 and was amended on 

(if applicable). 



Ich bestatige hiennit, dafi ich den Inhalt der oben angegebenen 
Patcntanmeldung, einschliefllich der AnsprCiche, die evcntucll 
durch einen oben erwahnten Zusatzantrag abgeflndcrt wurde, 
durchgeschen und verstanden habe. 



I hereby state that I have reviewed and lindcrstand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



Ich crkcnne mcinc Pflicht zur Offenbarung jeglicher 
Ihformadonen an, die zur Prtlfung der Palentf ahigkeit in Einklang 
mit Titel 37, Code of Federal Regulations, § 1.56 von Belang 
sind. 



I adoQOwIedge the duty to disclose Information which is material 
to patcntabiUty as defmed in Title 37, Code of Federal 
Regulations, § 1.56. 
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German Language Declaration 



Ich bcanspnwhe hicrmit ausllndische Prioritfttsvortcilc gcmftB TtUc 35 
US-Code, 5 119 (a>(d), bzw. § 365(b) allcr unten aufgeOlhrten 
Auslandsanmcldungen fUr Patcnte oder Erfinderurkunden, odcr J 
365(a) aller PCX international cn Anmcldungcn, welche wcnigstens cin 
Land ausscr den Vcrdnigten Staaten von Anncnka bcnenncn, und habc 
nachstchcnd durch ankrcuzcn samtliche Austandj- anmcldungcn fi)r 
Pttente hzw. Erfinderurkunden odcr PCX intemationaJe Anmcldungcn 
ftngcgeben, deren Anmddelag dem der Anmcldung, fllr welche Priori tflt 
besnsprucht wird, vorangeht 

Prior Foreign Applications 

(Frt3i>efc auslindischc Anmeldungcn) 



198 11 424, 9 

(Number) 
(Nummer) 



DE 

"(Country) 
(Und) 



umber) 
funvncr) 



(Country) 
(Und)'' 



Ich beanspruche hiermit PrioritStsvorteile untcr Xitic 35, US-Code, 
S 1 19(e) allcr US-Hit fsanmeidungen wic untcn aufgczfthlt 



^Application No.) 
(Aktenzeichen) 



(Filing Z>ate) 
(Aiuneidetag) 



I hereby claim foreign priority under Title 35, United States Code, § 
119(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCX International application 
which designated at feast one country other than the United States, listed 
bckjw and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCX International 
application having a filing date before that of the application on which 
priority is claimed. 



Priority Not Claimed 
Prioritflt nicht bcansprucht 



21 February 19 9 8 

(Dty/Monlh/Year Filed) 
(Ttg/Monat/Jthr der Anmeldung) 



(Day/Month/Year Filed) 
(Xig/Monit/Jahr der Anmeldung) 



□ 
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I hereby claim the benefit under Xitle 35, United States Code, 

} U9(c) of any United States provisional application(s)listed below. 



(Applicalion No.) 
(Aktenzeichen) 



(Filing Ditc) 
(Anmeldetxg) 



Ich beanspmchc hiermit die mir untcr Tide 35, US-Code, § 120 
rustehenden Vortciic allcr unten aufgefllhrtcn US-Patentanmcldungcn 
bzw. } 365(c) allcr PCX intcmationaien Anmcldungcn, welche die 
Vcrcinigten Staatcn von Amcrika bcnenncn, und crkenne, insofem der 
Gegenstand cinea jedcn jEhlheren Anspruchs dicscr Patentanmcldung 
nicht in etner US-Patcntanmeldung, bzw, PCX intcmationaien 
Anmeldung in in eincr gcmfifl dem erstcn Absatz von Xitle 35, US*Code, 
5112 vorgeschricbcnen Art und Weisc offenbart wurdc, mcine Pflicht 
2ur OfTcnbarung jeglicher Infomiationen an, die zur Prtlfung der 
Patentahigkeit in Einklang mit Title 37, Code of Federal Regulations, 
5 1.56 von Bdang sind und die im Zeitraum zwischen dem Anmeldclag 
der fitlhcren PatentanmcWung und dem nationalcn odcr im Rahmen des 
Vcrtrags Qbcr die Zusammcnarbcit auf dem Gcbict dcs Patentwescn 
(PCX) gQltigen intcmationaien Anmcldetags bekannt gcworden sind. 



(Applicition No.) 
(Aktenzeichen) 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



(Filing Date) 
(Anmeldetag) 



Ich erklto hiermit, daJJ allc in der vorlicgcndcn Erklftrung von mir 
gcmachten Angabcn nach bestem Wisscn und Gcv^-isscn der Wahrhcit 
cntsprechen, und femcr dafl ich dicsc cidcsstattiiche Erklftrung in 
Kenntnis dessen ablege, daB wisscntlich und vorsfitzlich falschc 
Angabcn odcr dcrglctchcn gemfiB § 1001, Xitle 1 8 des US-Code strafbar 
sind und mit Gcldsteafe und/oder Geflngnis bestrafl werden kannen und 
daB derartigc wisscntlich und vorsatziich falschc Angabcn die 
Rechtswirksamkcit der voriicgenden Patcntonmcldung oder eincs 
aufgmnd deren crtcilten Paten tea gcfthrdcn kOnnen. 



I hereby claim the benefit under Xitle 35, United States Code, § 120 of 
any United States app!ication(s), or J 365(c) of any PCX International 
application designating the United States, listed below and, insofar as the 
sutgcct matter of each of the claims of this application is not disclosed in 
the prior United States or PCX International application in the manner 
provided by the first paragraph of Xitle 35, United States Code, § 112, 
I acknowledge the duty to disclose information which is material to 
patentability as defined in Xitle 37, Code ofPederal Regulations, § 1.56 
whkh became available between the filing date of the prior application 
and the national or PCX International filing date of this application. 



(Status) (patented, pending, abandoned) 
(Status) (patentieri, scfawebend, aufgegeben) 



(Status) (patented, pending abandoned) 
(Status) (patentiert, scfxwebend, aufgegeben) 



I hereby declare that all statements made herein of my own knowledge 
arc true and that all statements made on information and belief arc 
believed to be true; and further that these statements were made with the 
knowledge that willful false statemenU and the like so made are 
punishable by One or imprisonment, or both, under Section 1001 of Title 
18 of the United SUtes Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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FORM 



1^97 



Undwth«P«p«nvork Raductfcwi Act of 189S.no pmons 



PTO/Sa#103^Q6) 
Appravtd for UM through 9/3Qm. OMa065l<0032 
Pat«ttindTadtmaifcOmM:U.S.OEFAinM£Hr OF COMMERCE 



German Language Declaration 



VERTRETUNGSVOLMACHT: Als bcnaimter Bfindcr 
beai2ftnge ich hioinit den (i£e) nichstchmd anfgefbhrtea 
Pitentaawalt (Pateotanwftite) und/oder Vcrtretcr mit der 
Verfoiguag der voriiegauka Patcatanineldong sowie mit der 
Abwicklung aller damit verbundencn Aagelegenheitea vor dem / 
US-Patcat- und UaxkeoMmt: (Nam€(n) i^l 
RggUtrathnsftummtrfrif auflUt^js) T 

Postanschrifb 



Telefonische AuskQixfte: (Name und Ttkfovmummer) 



POWER OF ATIORNBY: As * mined inventor^ Ihcreby 
ippont ^Oowing attooiq^s) aodAor agent(s) to jnosecule this 
ipp fi ctfi nn t n dtranaKtdbasmessmfte Patent Tndemaifc 
Office coaoectedtfaecewith: (btname and rt^tratian manSer) 

Andrew R. Basile; / J4753 
William KL. Hanlon, Jr. 



Thomas D. Helmholdt 
J, Gordon Lewis 



28422 
33181 



248-649-3333 



Direct Telephone Calls to: (name and telephone number) 



Vor- und Zxmame des einzigen oder ersten Erftnders 



Uaterschrift des Erfinders 



Datum 



Wohnsitz 



StaatsangchOrigkcit 



FuU name.of »ic or first inventor U do Baumeiste r 



Inyentor'3 si: 



Rcazdcacc Trtuttgarter Strasse 119 
D-74321 Bietigheim-Bissingin 



Citizenship German' 



Postanschrift 



Post Office Address c- 

w*ii«ruttire35 Same as above, 



Vor- und Zimame des zweitcn Miterfinders (falls ztitreffend) 
Untcrschhft des zweiten Eifindexs Datum 



Fug name of second joint inventor^ if any 



Ronald Frey 



Second Liveotcr's si 



Wofansitz 



Residence 




Talstrasse 
D - 7 4 3 5 7 ^ Bonnigheim^r German^ 



Staatsangehcngkeit 



Citizenship German 



Postanschrift 



Post Office Address Same as above 




(Im Fallc drittcr und wcitcrcr Mitcrfindcr sind die 
entsprechcnden Informaticocn und UrtcrachiiAcn hinzuzufhgcn.) 



(Supply similar infonnadon and signature for third and 
subsequent joint inventors.) 



tPig«3of: 4 



SUPPLEMENTAL INVENTOR(S) 



Vor-xmd Zaname des Erfmders: 


Full name of third inventor: Eberhard ]io^2___^^ 


Unterschrifl des Erfmders Datum 


Inventor's signature ^^^^ 1/ ^ , Date ^ 


Wohnsitz: 


Residence: Lochgauer Strasse 16/1 / 
74391 Erli^sim> Germany ( jjld^ 


Staatsangehorigkeit 


Citizenship: German 


Postanschrifl 


Post Office Address: Same as above 






Vor-und Zaname des Erfmders 


Full name of fourth inventor: Peter An^es___ — 


T Tn+AropTirifl' rlf*Q THrfinHfr<j Flfltlim 
UIllClkM^ULLilU UCb J-:/lllllU.d A ucituilt 


Inventor's sienatuce""^ v i Date 

inventors signatuijc^ >^ "^2 ,0S • 6 C 


Wohnsitz 


Residence: tensbachsteass©40 ^c^^l v S^T'^^^C '^S 
70192 Stuttgart, Germany ^C2^^ MirAWr^ 


Staatsangeliorigkeit 


Citizenship: German vj^^^-^^ 


Postanschrift 


Post Office Address: Same as above 
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